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(54) DATA QUANTITY CONVERTING METHOD 

(57)Abstract: 

PURPOSE: To convert the number of data while reducing an arithmetic 
quantity by using a coefficient set corresponding to each position of a 
certain number of data at a sample point of input data. 
CONSTITUTION: A nonlinear compression part 12 performs the 
nonlinear compression of a variable number M of input data in blocks and 
a spectrum envelope extension part 14 repeatedly extends values at 
both ends of a spectrum envelope to the front and rear. The spectrum 
envelope whose ends are both extended to the front and rear is supplied 
to an FIR filter 15. This FIR filter 15 uses the coefficient set 
corresponding to a position nearby each position of a certain number of 
data among plural coefficient sets corresponding to mutually different 
phases at the sample point of the input data to find intermediate output u 
data. The intermediate output data are supplied to a linear interpolation 
part 16 and linearly interpolated to obtain a certain number of data 
required for a final output, so that the data are outputted from an output 
terminal 17. 
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©Soffit. a JdB [0] . a JdB [1] , a 
JdB [2] , a JdB [3] , a JdB [4] ©f^fg©^ 
-^K^tVftlcoef [29] . coef [37] . coef [45] . 
coef [53] . coef [61] 05iOM*SSUc51© 

mnmtfr ft & it 8 mommmmg- snxb c 3 ] 

[0 0 4 6] Z. a JdB [i + j - (f fl -1) / 

2] (O [ ] l*3*«i B i n ~ (fo -1) /2=1- (f 
0 -1) /2. i max + (f 0 -1) /2= mMX + (f 
0 -1) /2(CMLT«, X^ h;px>^D— yj£» 
951 4 »;:«£?>. x-^*«ffi!BanTV»SOTffiBtt«: 
lut, b [m] <D—jH&&tbZ><DiZi&mitffl-3. 

(f 0 - 1) EIT*». 

[0 0 4 7] hZ.*>-Z\ gLhWBMHKiSHTtt. (#1*. 

«»IWt3i^St$nS— ^f@S5c (09;Ltf4 4jH) Of- 
^©ffiB*«— Scf-SfeOt L/TIJiWL/fc*J, 



fMkoflftamfcft ftctftfi z. £ «fc 0 . 

[0 0 4 8] Tft**. -kiEF I R:7>r;i^ 1 5**6© 
ffimffil 6tt, ±|5F I R7>f^ 1 55&><b©*J>&< <fc 

fc2^©F i Rm**ia**iiiijb, ^mftmti^m 

z>o fsjili H6Ic*^tjSa 0 &W.mffiffl-z#*bZ>iz 

«U ^©^Ag *#E«T2^CA_ 1 , Aj AtFIR7YM 

©<!!&:£ 4 4 4 4X2 (=88) j£#±|B 

F I 1 5TfiE{ii$nntfct^. 

[0 0 4 9] d© j ^S?5:m^Sr#Sfe«)©2^A_ 1 , 
A, ©b [m] &-$.tbZ>$) : mz-D^Tm7 <D7n— =f-^r 

s (m«8) f&©-tJ->y>J>^S:ffoT^S©-C, X 

A*©^&$:© i /o s ©-f >^-A;i/ 

TioT^So -^(Dfttb, O s -CtiJo£:{8co of ££tJT= 
0~7cST?*«Atf 1 0 2 4©^>J!» FT*»-r«t. 
CCD(o 0f tt, 1024/MX l/O s £&§<, 

24/M' M" it. tH^fiiJ©y\— tz^ 

X©&T&a. 

[0 0 5 0] X^-yT/S 2Ttt, AAft/^K^XO 
-O^y^X i SZ>*ffi^#jA— ^X^XW-r >^v^X 
ii£»ffcT£o Xfy^S 3TH ±fBf$ftfc-t: >y h P 

[0 0 5 1] Xf7^S 4TI1 AfcfflA— t-i'X© 
-f >7 i -y^X i t«»-fey HPtKcfcOifci&fcV^-^ 
©{4BA 0 (X^r^» fS. -?ts.tt. #tbtz 

Uf-^OtiA 0 (=w 0 Xii) itPt'J:SX 




^^XD&WAi (=ixO s + P+1) fimX-tzfrS 
fr&m£T2>. m?Ui. tetfJteifBXx-y^S 2. S3 
T" i iiPtfrnMik-ZnT^ZW i = 0, P = OtLT 
^-T^o ££T. YESSfltf5iXfy^S5l: 
it*. NO^JSTSiXx-yT'S 7K>ti5\> 

[0 0 5 2] Xf7^S5-eH ^fefc^-^OteB 
A 0 (=co 0 xii) &iAfcitPtJ:5X^t>©fi 
gA t (=ixO s +P+1) T©b Cm) , -T^ct) 
b [ixo s +P+1) ii^<D—-om (A.p ©b 

C i xO s +P) <h£5fc<£>£. Z.<Db [ i xO s +P + 
1] Lb CiXO s + P] £lZ±.sZM)t>f^T-5><DiiL 
«A 0 (=w 0 xii) £J**iMfJ;3&&a (A j LA 
. x (Dffi) t®b Cm] 

[0 0 5 3] Xry^Sem ^KJfc&fct^-^CD 

Xii£-f >i7U^>h-r ; 5. Xf'^S7-Cll X^r 

i te0CD££T&-g>. T&*)*>. i = 
0©££. P£0#>£> 1 IC^S. 
[0 0 5 4] Xf7^S8m Mt7hP^O s O 
ffli— ScLAc^5*^«€-r«>o PttO • • • 7St© 
8{@T&0. O s fc8tbT^-2)„ d^T. YES^J 
^T5i7r7 7 t S 9 Kit*. NOJ|lJt1-5tXf7 
4Kitt?„ 

[0 0 5 5] Xr7^S9Tlt A^tjA-^^XGD 
-f >t^?X i >i7U^>h-r2«, ^LT. 
1 0 Kitty. 

[0 0 5 6] Xf-y^S 1 OTfl JifE i ^"BJ^flgC© 

[0057] jy.io^D-^^-h.ko, &mm&mo 

s (d^T«O s =8) BT^--/\*-1t>7 F U>^e-y 

(Ammm UM^ytp-tvwmfc&^yw 
*yy lt®# mts t bit l v\&£jffix.fc t c: ^>x-cd 

b Cm] ~D^ffl<D b Cm] t^feTV^. ^ 

Wet ^ K-rntf, m^^^DS^rigt?*;*^©^^^ 

[0 0 5 8] ±Mm7\z^tz.yu—^y—h(D 

•hil^TcDb Cm] t^<D—D^-m<Db Cm] $rifi^ 
F B ^1 6(Cj;f9iS^-r«)5n ; S^08cD7D-^^-h€r 

[0 0 5 9] Xf7^S 2 ITit mtjAm^o 

K^LAcX^-y^S 1 <h|iHrc&£>. Xf77"S 2 2T 
tt. W£<D7a-tfAt}M(£>;-s— : E—i?X<D8i%<D'{y 
f^^Xit-f >^U^>H$tlSOTC© i SrftJWft 
-TS„ X-ryy*S 2 3TH i = 0 KftoTV>-5fr5#> 
^WSiJ-r^o CCTYES^JSUTStX^y^S 2 4 
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Kit*. NO^rffiiJ-r^tX^-y^S 2 5 \zMtS* 
[0 0 6 0] Xfy^S2 4, Xr7^S2 5T11 12 
eK^-T^K^— 3CDEP B lK«fg LT, -e<D*I£b 
w <hU ±PS£u b . TPS£l b tLTH5. £©±pg 
u b «. inint (i + 1) X co of tfc 0 , TPS 1 5 «. i 
nint i X cogj t^C-So CUT. inint (Jinint (x) 
xfc«*»ifiV»»*jg-rH»-C*a. £Ac. 
±I2TKl b «, -Isl8a©±lfiu b Ltztf-o 
T. b w tt, ±Iu 5 <hTPSl b tcmiZfXft. 
[0 0 6 1] IM^y-VfS 2 4TB. TPS 1 b £0£ 
U X^-y^S 2 6Kittf. ifBX^-yT/S 2 5TH 
TPfil b <h±Ku b ££-Ifc2-t±£„ 
[0 0 6 2] Xr7^S 2 6TH, _ti$L;fc<fc5KJtPg 
u b ^inint (i + 1) X w of LWCfc? •£„ X-^-y^S 
2 7TI1 JtKu b iTPSl b t©ST'S^b w €r*J6 
-So fit. il©b w ©Fb^X+^LT. liiMi 
c Cii] Z$itbZ>. 

[0 0 6 3] Xf7^S2 8TU m 6 fC^T^i6J:5 
ch-T^c Cii] £TPfil b £«!6i dx £0Kl&irf£>. 
Ttefr*.. i dx =0cofi:S (TPSl b t— Sfe) 

* >£H£rr3x*^ >nj&ffi«*«jrrs. 

[0 0 6 4] Xf7^S2 9tlt iKELfcckpKTPg 
1 b ^<=>X*-V> j Xfy^S 3 OTit 

X4^^> j *»*»J:3tt5c Cii] OfeBt-S:bfc 

ys 3 1 Kit*. NO^WSiJT-SiiX^y 3 2 Kit 

Ho 

[0 0 6 5] X^y^S 3 lttt, &BHffi£0lii-r-2> 
M*Wtt*#libfcc Cii] CCT. &\7L 

fi, i^OCttH c Cii] =b [ i ] i^O. i 
dx ^b w CDi#tt, c Cii] =b [i + 1] £.fc%>„ 

[0 0 6 6] Xf7^S3 2Tll i dx £-T >^ «J > 
h-T-2). ^UT. Xr7^S3 3m ffi^/N-^E— ^ 
XCO-f >^-y^Xii*Jffi^y\— ^E^XCDgfcM' J:DA 

•5<h. dO7D-tti»Ttft:0, NOSrWgiJ-r-StXT- 
•y^S 3 4\ZMtS. 

[0 0 6 7] Xr7 7'S3 4tH X^+^jW^Oig 

b STSJ^Lfc^Sd^WJ-TS. CCT, YES^fl 
mTZt^T-y-JS 3 6 Kit*-. NO^rWSiJ-r^iXx 
->ys 3 0ICS5, 

[0 0 6 8] Xxy^S 3 6T(t A^JffiiJW/S-tn^ 
X i ^-T>i7U^>H-r-S. X^-yT'S 3 7 Ttt. i *t 
A*A-tz?XMi:O s 9 t>*i*<&ofcfr 

5*»**JB'Jf u^T. YES^fUS'J-T^iCCDXP 
-«^Tt^tS^. NO^ffiiJ-T^xhX^-y ys 2 3 1; 

[0 0 6 9] W±OXD-^^-KJ;i9. 
±teSI7C0>'P-^ J p-hC0S!iST*Je)fcb Cm] SrDt 




[0070] z<D&?\z%zi<Dmm&i\*, j8*b&j&©* 

5. 

[0 0 7 1] £©«fc-5K:LT. — ]£-tJ->^ r ;HS©'7 f — ^ 

U-AIBT?S6»*tO, K^M^tSrSfiLT, ^© 
■Of?!?* 3 J: 5 C WfifJ: ir». 

[0 0 7 2] iSfiL/fcJBloafeMSWtt, MBE#n-^ 

**. UTF. Sil2©*Jg0fJ<hLT, -^ilictc^nfcx- 

[0 0 7 3] H9ttSB2©sjSafi««SD«W5«J5l6*^bT^ 
-5. _LB£l ©*Sfi#lfC:fc^T, -^fflifct^nfcA^ 

2 fcflBSSn, - OT^-^fS^M*^ 2 2 T»Ifi 

y ! -*mmm*#&2 2«, x-^^ h;px>^a-y 
nam 2 5A^fcti^. 

[0 0 7 4] A*Snfc:/ny£»fc— JtffllfcOAfcx 

mzm&znrcx^p h;wx>^p— fir7^ 

2 4t3«*&$n-5. H©F I R7-fM 2 4ttX^< 

T. C®4'P B W«£tH^5 J -^«ifi^«ragl52 5lr«IS$ 
n«»o ^OiS«l*tlW8l5 2 5tt±E*l«W«:a*x-^* 

[0 0 7 5] iI©Sg2©#|#EW;i. *65«ttj«0***ft 
[0 0 7 6] H HT, m©*»«fc«fc***©®»[ 
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tt. ^«6^x-^<D<0gc€r4 4{@tt-n«. ^©2{g© 

8 8<@©x— ^KttU 8 0©*|?^i6$nSC:tfC^: 
0. 1 0 2 4 0©S)|tft5. ±2ELfciSji{t; 
¥SS«UfcFFT, I FFT©fH|f©[5J$:©£§r3 1 
4 8 8 0© 1/4 5 Sfc, M!2 togMMlZ J; 5 

*jf©i§iRw:. 3jw>*7*-*©«Bt&6 o<Bt-rn«. 

-?-©2fg©l 2 OfS©^— ^tCttU 8@0*3¥*<ei: 

WcFFT, I FFT©?H#©lHl$:©-affr3 1 4 8 8 0 
©1/30 

[0 0 7 7] &1C. ±J£tfc«fc5ft5 i -^»ie»^Fj*A« 

:/) ©-1CMBE (Multiband Excitation: V 
;^A>FSig) ^-^©AteWciC'^T. 0B£# 

mistzwzmmr&o £tTi:mwTSMBE#3-^ 

tt, D.W. Griffin and J.S. Lim, "Mul t ibandExci tat io 
n Vocoder," IEEE Trans. Acoustics, Speech, and Signal 
Processing, vol. 36, No. 8, pp. 1223-1235, Aug. 1988 
»C^$nTt^fc©T^D. «OPARCOR (PA 
Rtial auto-CORrelation: fiiaffiH) — 

7D -y 9 &3 V— kmzty V) mA.TWz<D\Ztt 

u MBE#n-^e, mnm mc-juyz&z^ 

(Voiced) EPpS] 

t.m^^t (Unvoiced) EBB t^ffiTS tl^^T^E 

[0 0 7 8] ilOll Jb|BMBE#3--yK:#3BI8<£ 

■5. 'CD El 1 OK&^T, A^Sf 1 0 Hzfo^pm^- 
MSn5i5l:^T*0, ^©Aft^fi^fi, 

HPF (A-fyU7^J^) f©7^Ml0 2CI?, 
tlX. IWDC (it*) t7t7h»ffli^f«i 
Mm (Witt 2 0 0~3 4 0 OHzlCfflIB) ©£&©'>& 

< t t>fi«jss» (2oohz^t) ©sfcsjwffcns. e 
ffi o 3xwi!*Ht«iawi o 4\z^n"enm*>nz>o 

>7 r JWRN (^JA«N=2 5 6) We^Pyi^fJ;* 

u©ipMi)tnL7o77 (2 5 6it>^JP) ^, M 
xtfil i©Alc*TJ;5(cLit>7 f Jl/ («AtfL=i 

6 0) ©7u-Aram-mratt#fti;:#»£-&T*»j. 

#y P >y i7 p B 1CD*-/N*^ y T'ttN - L -9">y;|/ (^J >L tf 

9 6D->y;w tftoTws. ^Ht^aaguio 

4T1J, l^P^^Ntr>^Jl/iC*fLTBfT^©^M^ 
0iJ^.«/\5>^^*Ht, dO^Hj-yPy^Sl 7U 

-AL-y->-7 p ^©p B 1BITB#F^W^(fi]t'Jii^lb$-t±T^ 
[0 0 7 9] £©«fc3&3B*>ttffla**ST»-r£. 



(10) 
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x w (k,q) =x(q) w(kL-q) 



(7) 



q) ^ten^cii^^LT^^). try^am«io3 

r (r) tt. 
[0 0 8 1] 



(8) 



[0 0 8 0] t.ts.Z>„ Z.CD (7) j&Z&^T. k«yo 

(q) II«bTikyn 7 ^©i M&w(k 
L-q) tck 0 &frimm2 n-5 H £ ICt 9 5 s —*' x w (k, 

w r (r) =1 0^r<N 

= 0 r<0, N^r 

[0 0 8 2] £.Tz. S»Htffi3Sffil 04T©EI1 1©B K^Tci: 3 & A 5 >£f®©»a 

w h (r) = 0.54 - 0.46 cos ( 2 7tr/(N-l)) 

0^r<N • • • (9) 

= 0 

[0 0 8 3] T&-2>„ 3.©«k-5^S8»:w r (r) 
ttw h (r) *JBlr>*£#<Z>±K (7) 5£©;gM!&w(r) 

(=woa.-q)) ©s^Kraa. 

0^kL-q<N 
kL-N<q^kL 



©SKM*w h (r) tt. 



[0 0 8 4] {E^T09*.tf±E#HHS©*&K 



w 



r (kL-q)= 1 <h&-2>(£>te. ® 1 2 (C^-r«t 5 k L - 
N<Q^kL©t*tfeS. Sfc, ±12 (7) ~ (9) 
fiSN (=2 5 6) •9">y;l'W^*t, L (=16 
0) •V->7)VfimmisT®< ^i^LT^S. R 

t, ±te (8) (9) s;©fi-3SWHfcT«omanfc 

&N,& (0^r<N) 0SfU->^|.J!|S, ^tl^tlx 
wr (k, r) , x wh (k, r) tSf^ tlCf-So 
[0 0 8 5] f&frfttum&l 0 4TB, 013 (C^TJ: 
0\Z, ±12 (9) SCOA3>^«*»A^t6nfciyay 
* 2 5 6-9->^;PCD-y->y;P?iJx wh (k, r) LT 1 7 
9 21t>y^CD0 5 ; — fifflMZtlX (^£><$>2>0m 
&£tlT) 2 0 4 8+t" IO2 048t> 

[0 0 8 6] ey^-ttttiaBl 0 3TH ±f2x wr (k,r) 

®-y->y;u?ij (i zfuyfw-y-^M \zm-3^x¥v 
tt. i^ , P->i7tc^>^io©^'j^7 f i/^ji/5-i§:^bT 

S(j) =H(j) I E(j) I 

7Cco s = f s /2«J£5U -iJ-^U^ffliftRf s = 
2 Ttco- 8 kHz(Di:#{C«4 kHzfcfcfJST*. 



r<0, N^r 

T*i6e.n^)) i7^**x*5^, uns 

T± 2 O^O^fflrtK&Stf-^ Z\(D\£->7®. 

m\zm~j^xm&7 v-i±(d\± y^&ftjrr&is \z l 

TV»S. ^©t°-y^JrtffigBl 0 3X\tt—Zf>)V—7\Z 

[0 0 8 7] fflffift (7 7-f» hr«y^-f»l 0 6 
) ffiOffl (5 7) BBS35*I»1 0 

5 «fc o tf f f t $ ntzm &wc.m±<Dy ; -^ tt>m 

*&£ftTH*. Z.<D^&Wdvtt— 5^1 0 6T?B. 
±t2ffie-y^-^ffl^'f'iL^C < 0. 2-0. 5*aT*t?± 

>^) ©7r-f >bf^5 : -T r — ^ officii Vi.iity. ^CDt 

»W (Analysis by Synthesis)f££rffl<^, -&$L-£t\tU\ 

[0088] ^©tfy^o^r-f >-y— T-iz-D^xmm 

T-5. ±I2MBE7H3-^c*5^Ttt, -LI2FF 

0< j <J • • • (10) 

±82 (10) j£,tp\z35^X, m&m&l±.<DX'<? bfr? 1 — 
^S(j) 1 4<DAtC*T<J:-5&&J£©<!:#. H(j) 
tt> 01 4CDB\Z*k-r£ot£7C<DX'<.p Y-frT— 



• 



(11) 
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(j) (DX^f h)VQW& (X>^o— zf) E 

a) «. hi 4 (DCiz^kt ^otamv-^oiTmmmfjim 
s„ -fftfc>-£. FFTX^ h;us(j) tt» t.^hp 

X>^D-^H(j) ttsft&ffi^cD/^-X^ F;H E 
(j) I £©«£LT*xJHt£*lS. 
[0 0 8 9] ±sBI!|jg«^©A>7-X^ | E(j) 

©ra»H4 (e->^«it) ^#atLx. n®« (a*> 

F) ©i£fl£ icfflSTSX^ h;i4ft9eJVttftttJb0># 
A> Fftl'i* 0 jIT «fc -5 {cE^iJf S difciD n 
So i0 1/Ol«»O*»B:. WAWLkEH 1 3 fc^f 

«k"5*2 5 6 j &>-^jv<D/\s.>^mmmzi 1 9 2-y-> 

e„ =L { I S(j) I - I A„ I I 
j=a ra 

T^-frSo :©i7-£ D ^R/MtTSJ^ft I A m I 

=21 {I S(j) I - 

a I An, I j=a TO 



[0 0 9 0] ilBtf^^^fKDT^SiJSnfc^-A* 
>F»C, ±!2H(j) *ft3i£-fr*«fc5ft (#/t>K* 
Ol7-S**{tt5J:5a) fit (-«©«Pg) I A m 

I £5fc£>So HCT, {SRtllm/OI 5 (M§milSlEi£© 
««) fflTE, ilSOjfiCS-tn-^na, . b m fTZt 
;i©^mA>F©X7— £ m te, 

[0 0 9 1] 

[&6] 



E<j>n 

[0 0 9 2] 
[»7] 

I A. I I E(j) 1} I E(j) I 



(11) 



j=a„ 



S(j) I I E(j) 1/2 I E(j) 
j=a m 



(12) 



[0 0 9 3] <hft0, CO (12) S©| Aj, I Ot*. 
X^-£ m S«/JvftTS. £©«fc'3ft«IB I A, I 
/t>l*flHC*», nZtltt&gm I A m I £flH>T_tfB 

(11) SC-p^a$nfc»A>F#©X5-£ ll 
So ifetc, £©«£5ft#A*>Ftt©X7— £ m ©£a*> 
F©«fntt2 e m ^**S„ £©«J:3ft£:A*> 
F©X7—*§¥iHtt£ e m ^^©Sfc/hfcgftstf 

y^fCtP^T^fe, 17- fSgftlfitS £ m T^fi/htftSJ; 
■5ftfcf^£#a6So 

[0094] -TJito-s, ±aet!y jamais i o 3-e*j6 

Sft* tf y ©# tf -y ^ C*t LT^tl-en-kfEX ^ -« 
ftttZ £ m £##>So £©*§^> tTy5 L 3W3eSStn> 
K«9tfc£?K ±IE (13) j&kD. «jft»«Lhx-^0 
/W-X^? h)l/ I S (j) I i:®^ffi^X^^ | E 
(j) I <h£fflHT±iE (11) itox^-c, £#a6> 



x^— 



S£ m £&tf-yfPSf(C;fcii£>, ft/jNtftSX 



ggl 0 6T«107 7<> 0.25 *aTJM tfy 

[0 0 9 5] BLkKy^O^r^U— ^©!£BJI;::fcV> 
Ttt, itt^*f8lSYk-rsfcJ6(c, £A>FjWr** (Vo 
iced) ©Jg-g-^r^bTliS*^ -Li£Lfc<J:5 ICMB E 
#:3— ^KfcHTtt, |SIB#giJ©^jfeS5:tt±{C^^ (Un 
vo i c ed) ««^#ftt?> t^o ^JV^mm L T t > S d 

[0 0 9 6] iflBKISfttfy^-y— ^351 0 6 ?>£>©« 

ws'j«i o 7K2t&*u ±b3#a*> FffteWff/** 

^©*!IgiJ*tfft>tlS. d©4yJS>J©fe*{C. NSR (y< 
XtoJ'mJt) *f«Jffl-r-5. "Tftto-fe, ImA->h' 
©NSRtt, 

[0 0 9 7] 

BK8] 



9 -^faffl fc** JS-f S tf y 5P £«1© kf y 1 U TftS 



(12) 
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NSR = 



X { I S(j) I - I A B 
j=a„ 



i I E(j) I } 2 



S I S(j) 
j=a m 



[0 0 9 8] IfflNSR»50tt©P3t 
«0. 3) J;DA©£# <h#K«, 
©A*>h*T© I A„ I I E(j) I iCckS I S (j) I ©iS 

jIST&£) t*lJSff"C#. ^/\'>RUV (Unvoice 

(Voiced. #j*r^) <h«8"J-f3o 
[0 0 9 9] ^tC. fiffifffMEffil 0 8 fctt, it£&#S 
gfl 0 SfrZOM&fm-kT—f?, ftm&hfvT-V-? 



(13) 



I i©#x-*. R^aSW^/JS^f^JWJffi 1 0 7 

*sov/uv (Mp^/mpm miT-pAmi&z 

nt^5. £<Z>£ffi5fMilEffil 0 8TI1 Utt/MI* 

o 7j:*«riT»»»s (uv> t*i8ij*n&/t 



KK:t3HT©J 
[0 10 0] 
[ft 9] 



I A m I uytt 
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